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TIRE CONTAINING SEALING AGENT 

FIELD OF THE INVENTION 

The present invention relates to a sealant-containing tire 
With an annular sealant chamber ?lled With sealant formed 
at an inner surface of a tread of a tire body, and With the 
sealant chamber and an air chamber being partitioned by a 
partition. 

BACKGROUND ART 

Sealant-containing tires such as disclosed in Japanese 
Patent Application Laid-open No. 8-323875, Where a sealant 
chamber at least partially de?ned by a liner is formed at an 
inner surface of a tread of a tire body so that punctures in the 
tread caused by nails etc. are automatically sealed by sealant 
contained Within the sealant chamber so as to delay the 
leaking of air from the puncture are Well knoWn. 

FIG. 3 shoWs the situation for a related sealant-containing 
tire When a puncture caused by a nail etc. penetrates a tread 
4, sealant chamber 7 and liner 3 so as to reach an air chamber 
8. Because the rubber of the tread 4 is hard, after the nail etc. 
is removed, little contraction (refer to the arroWs) of the 
puncture 41 due to the elasticity of the rubber is anticipated. 
Contraction of a puncture 31 (refer to the arroWs) after 
removal of the nail etc. is also slight because the rubber of 
the liner 3 in related sealant-containing tires is relatively 
hard. Air Within the air chamber 8 therefore ?oWs to the 
outside in a forceful manner through the puncture 31 in the 
liner 3 and the puncture 41 in the tread 4 and repair of the 
puncture 41 in the tread 4 by the sealant 6 With Which the 
sealant chamber 7 is ?lled can therefore not be carried out 
in an effective manner. 

DISCLOSURE OF THE INVENTION 

In order to resolve the aforementioned situation, it is the 
object of the present invention to increase the effectiveness 
of repairing a puncture With sealant in a sealant-containing 
tire in order to delay the ?oWing out of air from an air 
chamber. 

In order to achieve the aforementioned object, there is 
proposed a sealant-containing tire With an annular sealant 
chamber ?lled With sealant formed at an inner surface of a 
tread of a tire body, and With the sealant chamber and an air 
chamber being partitioned by a partition. The partition is 
formed of a material of a 300% modulus of 60 kgf/cm2 or 
less. 

According to this con?guration, by making the partition 
de?ning the air chamber and the sealant chamber of ?exible 
material of a 300% modulus of 60 kgf/cm2 or less, not only 
are punctures caused by nails etc. made smaller, but the 
punctures are rapidly made smaller after WithdraWal of a nail 
etc. so that the ?oWing out of air from the air chamber is 
delayed. The ?exible partition can easily be deformed by the 
air pressure Within the air chamber and the sealant Within the 
sealant chamber is therefore rapidly pushed into a puncture 
of the tread so that a puncture can effectively be repaired. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1, FIGS. 2A and 2B shoW an embodiment of the 
present invention, Where FIG. 1 is a lateral cross-section of 
a Wheel mounted With a sealant-containing tire and FIGS. 
2A and 2B are vieWs illustrating the operation When the 
sealant-containing tire has a puncture. 

FIG. 3 shoWs a prior art punctured sealant-containing tire. 
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2 
BEST MODE FOR CARRYING OUT THE 

INVENTION 

The folloWing is a description of practical examples of the 
present invention based on embodiments of the present 
invention shoWn in the appended draWings. 

FIG. 1, FIG. 2A and FIG. 2B shoW an embodiment of the 
present invention. 
As shoWn in FIG. 1, a tubeless tire T comprising a tire 

body 1, an outer liner 2 fastened by vulcaniZation to the 
inner part of the tire body 1, and an inner liner 3 are mounted 
on a motorcycle Wheel rim R. The outer liner 2 is fastened 
by vulcaniZation to the inner surface of a tread 4 of the tire 
body 1 and the left and right ends of the inner liner 3 
excluding the central part are fastened by vulcaniZation to 
the inner surfaces of left and right side Walls 5, 5 of the tire 
body 1. A sealant chamber 7 substantially arc-shaped in 
cross-section that is ?lled With sealant 6 is de?ned betWeen 
the central part of the inner liner 3 and the outer liner 2 and 
an air chamber 8 substantially circular in cross-section is 
de?ned Within the inner liner 3. 
The inner liner 3 partitioning the sealant chamber 7 and 

the air chamber 8 forms the partition of the present invention 
and is therefore composed of butyl rubber (IIR) of a 300% 
modulus of 60 kgf/cm2 or less. The 300% modulus indicates 
the magnitude of tensile stress When a material is extended 
to 300%, With materials having a smaller 300% modulus 
being more ?cxiblc. 

The rim R is equipped With an annular rim body 9 
extending in a circumferential direction of the tire T, and a 
pair of ?anges 10, 10, extending radially outWards in a 
WidthWise direction from both ends of the rim body 9, for 
supporting the inner periphery of the tire body 1. An air 
valve 11 for ?lling the air chamber 8 With air is supported so 
as to pass through an air valve attachment section 12 formed 
at one location in the circumferential direction of the rim 
body 9. 

After the nail N penetrating the tread 4 of the tire body 1, 
outer liner 2 and inner liner 3 as shoWn in FIG. 2A is 
WithdraWn, punctures 41, 21, and 31 are formed in the tread 
4, the outer liner 2 and the inner liner 3, respectively, as 
shoWn in FIG. 2B. 

The puncture 41 only contracts slightly after the nail N is 
pulled out because the tread 4 of the tire body 1 is formed 
of resilient rubber. The rubber of the outer liner 2 is ?exible 
compared to the rubber of the tread 4, but the outer liner 2 
is thin and is fastened to the inner surface of the tread 4 so 
as to be integrally formed With the tread 4. The puncture 21 
in the outer liner 2 therefore also only contracts slightly after 
removal of the nail N. On the other hand, because the inner 
liner 3 is made of ?exible rubber of a 300% modulus of 60 
kgf/cm2 or less, the puncture 31 rapidly contracts after the 
nail N is WithdraWn so as to be of a diameter substantially 
smaller than the diameter of the nail N. 

When the puncture 31 in the inner liner 3 contracts, it 
becomes dif?cult for the air Within the air chamber 8 to pass 
through the puncture 31, and the amount of air that ?oWs to 
the outside of the tire body 1 through the punctures 21 and 
41 in the outer liner 2 and the tread 4 is reduced. Further, 
because the inner liner 3 is ?exible, the inner liner 3 can be 
easily deformed by the air pressure Within the air chamber 
8 so that the volume of the sealant chamber 7 is therefore 
reduced. Sealant 6 pushed out from the sealant chamber 7 
therefore ?lls the punctures 21 and 41 in the outer liner 2 and 
the tread 4 and the punctures 21 and 41 are therefore 
effectively repaired. 
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TABLE 1 

Puncture Diameter Puncture Diameter 

(Pin Diameter; 3 mm) (Pin Diameter; 5 mm) 

Comparative Example 2.0 mm 2.0 to 3.0 mm 
Embodiment 1.5 mm 1.5 to 2.0 mm 

Table 1 shows measurements of the diameter of punctures 
formed in the inner liner 3 When a tire (comparative 
example) ?tted With an inner liner 3 of a 300% modulus 
exceeding 60 kgf/cm2 and a tire (embodiment) ?tted With an 
inner liner 3 of a 300% modulus of 60 kgf/cm2 or less are 
pierced by tWo types of pins for nails of diameters of 3 mm 
and 5 mm. It can therefore be understood that the diameter 
of the puncture is reduced With the embodiment ?tted With 
an inner liner 3 of ?exible rubber of a 300% modulus of 60 
kgf/cm2 or less, compared With the comparative example. 

TABLE 2 

Comparative Comparative 
Example 1 Example 2 Example 1 Example 2 

300% Modulus 100 80 60 40 
(kgf/cm2) 
Extension at Time 300 450 550 650 
of Rupture (%) 
Tensile Stress at 100 150 120 100 
time of Rupture 
(kgf/cm2) 
Pin Diameter; 2 mm Q Q Q Q 
Pin Diameter; 3 mm A Q Q Q 
Pin Diameter; 4 mm X A Q Q 
Pin Diameter; 5 mm X X Q Q 
Pin Diameter; 6 mm X X A Q 
Pin Diameter, 7 mm X X X A 

Q; Air leakage stopped rapidly. 
A; Air leakage stopped in stages. 
X; Air leakage not stopped. 

Table 2 shoWs investigation of the extent to Which air 
leaks from the air chamber 8 When punctures are made in 
tires With pins acting as nails of various diameters. In 
comparative example 1, a liner (of a 300% modulus of 100 
kgf/cm2) for preventing air from passing is fastened to the 
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4 
inner surface of a tire body of a typical tubeless tire that does 
not contain sealant. In comparative example 2, an inner liner 
3 of a 300% modulus of 80 kgf/cm2 is fastened to a tire of 
the structure shoWn in FIG. 1. In embodiments 1 and 2, inner 
liners 3 of 300% moduli of 60 kgf/cm2 and 40 kgf/cm2, 
respectively, are fastened to the tire of the structure of FIG. 

As becomes clear from Table 2, the effectiveness of 
preventing the leaking of air is improved as the 300% 
modulus is reduced, i.e. as the rubber of the inner liner 3 
becomes more ?exible, so that leaking of air can be effec 
tively prevented even if the diameter of the pin causing the 
puncture is increased. This effectiveness is particularly strik 
ing forzexamples 1 and 2 Where the 300% modulus is 60 
kgf/cm or less. 

The embodiment of the present invention has been 
described above but various design modi?cations are pos 
sible Without deviating from the spirit of the present inven 
tion. 

For example, With the tire T of this embodiment, the outer 
liner 2 is fastened to the inner surface of the tread 4 of the 
tire body 1, but the present invention can also be applied to 
a tire T that does not have an outer liner 2. Further, the 
material for the inner liner 3 is by no means limited to butyl 
rubber (IIR). 

INDUSTRIAL APPLICABILITY 

As is apparent from the above, the sealant-containing tire 
according to the present invention is applicable to a tWo 
Wheeled motor vehicle and further to other types of vehicles, 
e.g., a bus, a truck or an automobile. 
The invention claimed is: 
1. A sealant-containing tire comprising a tire body, an 

outer liner fastened to an inner surface of a tread of the tire 
body, and an inner liner de?ning an air chamber inside the 
inner liner, the outer liner and the inner liner together 
de?ning an annular sealant chamber therebetWeen Which is 
?lled With sealant, the sealant chamber and the air chamber 
being partitioned by said inner liner, 

Wherein the inner liner is formed of a material of a 300% 
modulus of 60 kgf/cm2 or less. 

* * * * * 


